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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the switched connection film which has the structure which carried out the laminating of the 
ferromagnetic film which consists of at least one sort of elements chosen from the group which consists of Fe, Co, 
and nickel, and the antiferromagnetic substance film At least one sort of elements chosen from the group which 
becomes the interface of the above-mentioned ferromagnetic film and the above-mentioned antiferromagnetic 
substance film from Fe, Co, and nickel, B, aluminum, calcium, Sc, Cu, Sr, Rh, Pd, Ag, La, Ce, Pr, Yb, Ir, Pt, Au, Pb, Li, 
Ti, Rb, V, Zr, K, Cr, Nb. Mo, Ba, Nd, Eu, Ta, W, C, Zr, Cd, Mg, Y, Tc. Ru, Gd, Tb, Dy, Ho, Switched connection film 
characterized by making the interlayer which consists of a ferromagnetic containing at least one sort of elements 
chosen from the group which consists of Er, Tm, Lu, Hf. Re, Os, TI, Na, In, and Ga intervene. 
[Claim 2] The interlayer between which the interface of the above-mentioned ferromagnetic film and the above- 
mentioned antiferromagnetic substance film is made to be placed is following general formula (CoX FeY NiZ) 100-a 
Ma (here). It is 0<=X<=1, 0<=Y<=1, 0<=Z<=1, X+Y+Z=1, and 0<=a<=50. M B, aluminum, calcium, Sc, Cu. Sr, Rh, Pd, Ag, 
La. Ce, Pr, Yb, Ir, Pt, Au, Pb, Li, Ti, Rb, V, Zr, K. Cr, Nb, Mo. Ba, Nd, Eu, Ta, W, C, Zr, Cd, Mg, Y, Tc, Ru, Gd, Tb, Dy, 
they are at least one sort of elements chosen from the group which consists of Ho, Er, Tm, Lu, HfRe, and Os. TI, Na, 
In and Ga. Switched connection film according to claim 1 characterized by what is expressed. 

[Claim 3] Switched connection film according to claim 1 characterized by the presentation of the above-mentioned 
interlayer changing continuously. 

[Claim 4] Switched connection film according to claim 1 characterized by the presentation of the above-mentioned 
interlayer changing gradually. 

[Claim 5] The magneto-resistive effect component characterized by providing the electrode which energizes a 
current on the switched connection film according to claim 1 and the ferromagnetic film which constitutes the 
above-mentioned switched connection film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to magneto-resistive effect components, such as switched connection 
film using the switched connection of the ferromagnetic film and the antiferromagnetic substance film, and a sensor 
for field detection possessing this switched connection film, the magnetic head for playback. 
[0002] 

[Description of the Prior Art] Research of the magnetic head using the magneto-resistive effect component as a 
head for playback in high density magnetic recording is advanced from before. As current and a magneto-resistive 
effect component ingredient, the 80at%nickel-20at%Fe alloy (so-called permalloy) thin film is used. In recent years, 
artificial grid film and spin bulb film, such as n which shows giant magneto-resistance as an ingredient which 
replaces this (Co/Cu), attract attention. However, since the magneto-resistive effect film which consists of these 
ingredients has a magnetic domain, after that the Barkhausen noise resulting from this puts in practical use, it has 
been a big problem, and the approach of single-domain-izing the magneto-resistive effect film is examined variously. 
There is the approach of controlling the magnetic domain of the magneto-resistive effect film in the specific 
direction to one of them using the switched connection of the magneto-resistive effect film and antiferromagnetic 
substance film which are a ferromagnetic. As such an antiferromagnetic substance ingredient, the gamma— FeMn 
alloy is known widely (for example, U.S. Pat. No. 4103315 and U.S. Pat. No. 5014147). Moreover, in the spin bulb film 
with which giant magneto-resistance Is obtained, the antiferromagnetic substance film plays the role which fixes 
magnetization of the ferromagnetic film which touches this. The magnitude of the fixed force of this magnetization, 
i.e., the switched connection force, comes to the magnitude of the playback output in the magnetic head which used 
the spin bulb film for the reproducing-head section as Seki greatly. However, in the combination of the 
ferromagnetic film and antiferromagnetic substance film which are used by current, there were problems — the big 
switched connection force is not acquired and, as a result, sufficient playback output is not obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, although the switched connection film using the 
switched connection of the ferromagnetic film and the antiferromagnetic substance film was applied to reduction of 
the Barkhausen noise of for example, a magneto-resistive effect component, fixing of magnetization of the spin bulb 
film, etc., it had the problem that so big the switched connection force was not acquired. 

[0004] The purpose of this invention is to offer the magneto-resistive effect component which has the switched 
connection film with which the big switched connection force Is acquired, and such switched connection film, and 
can obtain the stable output over a long period of time. 
[0005] 

[Means for Solving the Problem] In the switched connection film which has the structure which carried out the 
laminating of the ferromagnetic film which consists of at least one sort of elements chosen from the group which 
the switched connection film of this invention becomes from Fe, Co, and nickel, and the antiferromagnetic substance 
film At least one sort of elements chosen from the group which becomes the interface of the above-mentioned 
ferromagnetic film and the above-mentioned antiferromagnetic substance film from Fe, Co, and nickel, B, aluminum, 
calcium, Sc, Cu. Sr, Rh, Pd. Ag. La. Ce. Pr. Yb, Ir, Pt, Au. Pb. Li, Ti. Rb, V. Zr. K, Cr, Nb. Mo, Ba, Nd. Eu. Ta. W, C, Zr. 
Cd. Mg, Y, Tc, Ru. Gd. Tb, Dy. Ho, It is characterized by making the interlayer which consists of a ferromagnetic 
containing at least one sort of elements chosen from the group which consists of Er, Tm, Lu, Hf, Re, Os, TI, Na, In. 
and Ga intervene. The magneto-resistive effect component of this invention is characterized by providing the 
electrode which energizes a current on the above-mentioned switched connection film and the ferromagnetic film 
which constitutes the above-mentioned switched connection film. 
[0006] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In the switched connection film of 
this invention, the ferromagnetic film consists of at least one sort of elements chosen from the group which 
consists of Fe, Co, and nickel, and is expressed with a general formula CoX FeYNiZ (0<=X<=1, 0<=Y<=1, 0<=Z<=1, 
X+Y+Z=1). More specifically, CoO.9 FeO.1, nickelO.8 FeO.2, Co, etc. are mentioned. In the switched connection film of 
this invention, for example, a gamma-FeMn alloy, NiO, a NiMn alloy, and an IrMn alloy are mentioned as 
antiferromagnetic substance film. What is necessary is to carry out a laminating partially [ these ferromagnetic film 
and antiferromagnetic substance film ] at least, and just to carry out switched connection. 

[0007] Having prepared the interlayer which consists of ferromagnetic film containing at least one sort of elements 
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chosen from the group which becomes the interface of the ferromagnetic film and the antiferromagnetic substance 
film from Fe. Co, and nickel which are the configuration element of a ferromagnetic, and alloying elements M other 
than this has the characteristic configuration of the switched connection film of this invention. Here as an alloying 
element M B. aluminum, calcium, Sc. Cu. Sr, Rh. Pd. Ag. La, Ce, Pr. Yb, Ir, Pt, Au. Pb. Li, Ti. Rb, V. 2r. K. Cr. Nb. Mo. 
Be. Nd, Eu, Ta. W, C, Zr, Cd, Mg, Y. Tc, Ru, Gd, Tb. Dy, Ho. At least one sort chosen from the group which consists 
of Er, Tm, Lu, Hf, Re, Os, TI, Na, In. and Ga is used. 

[0008] The ferromagnetic which constitutes this interlayer is expressed with following general formula (CoX FeY 
NiZ) 100-a Ma (here, it is 0<=X<=1, 0<=Y<=1, 0<=Z<=1. X+Y+Z=1. and 0<=a<=50.). more — concrete — 100(Go0.9 
Fe0.1)-a Ma, 100(nickel0.8 Fe0.2)-a Ma, Co100-a Ma. and FelOO-a Ma etc. — it is mentioned. The addition a of an 
alloying element M is less than [ 50at% ], and it is more desirable that it is less than [ more than 2at%30at% ]. 
[0009] This interlayer has the operation which raises grid matching between film by being placed between the 
interface of the ferromagnetic film and the antiferromagnetic substance film, and the big switched connection force 
is acquired by this. The alloying element M mentioned above is a component desirable also for an improvement of 
corrosion resistance, the switched connection force, and blocking temperature. Especially the inside Pd, Cu, Pt, Au, 
and Ag of the alloying element mentioned above is a desirable element from a viewpoint suppressed by the minimum 
in the effect to resistance rate of change. 

[0010] As long as an interlayer fulfills the conditions that grid matching becomes good, in an interface with the 
antiferromagnetic substance film In this invention, you may be a presentation modulation mold. For example, the 
presentation of an alloying element M may change continuously into an interlayer, and you may change gradually by 
predetermined thickness. In this case, in the interface by the side of the antiferromagnetic substance film, the 
addition of an alloying element M should just be max. If element addition is generally performed on the ferromagnetic 
film, magnetization will decrease, or Curie temperature will fall, but if it controls so that the addition of an alloying 
element M becomes max in the interface by the side of the antiferromagnetic substance film as mentioned above, 
degradation of the property of the ferromagnetic film can be suppressed to the minimum. Moreover, the gestalt 
which carried out the two or more sort laminating of the ferromagnetic of this invention Is sufficient 
[001 1] By the switched connection film of this invention, the thickness of the ferromagnetic film and the 
antiferromagnetic substance film will not be limited, especially if it is the range which discovers ferromagnetism and 
antiferromagnetism, respectively. However, in order to acquire the big switched connection force, it is desirable for 
the thickness of the antiferromagnetic substance film to be thicker than the thickness of the ferromagnetic film. 
Moreover, especially the thickness of an interlayer is not limited, either but only at least 1 atomic layer should exist. 
[0012] the switched connection film of this invention — vacuum deposition, a spatter, and MBE — it is formed on a 
predetermined substrate using the well-known membrane formation approaches, such as law. Under the present 
circumstances, in order to give an one direction anisotropy to association with the antiferromagnetic substance film 
and the ferromagnetic film, membranes may be formed In a field or you may heat-treat 

[0013] Especially a substrate is not limited but can use single crystal substrates, such as amorphous substrates, 
such as glass and resin. Si, MgO and aluminum 203, and various ferrites, an orientation substrate, a sintered carrier, 
etc. Moreover, in order to raise the crystallinity of the antiferromagnetic substance film or the ferromagnetic film, a 
substrate layer with a thickness of 1-100nm may be prepared on a substrate. Although it will not be limited 
especially if a substrate layer raises crystallinity, a metal and an alloy with amorphous metals, such as noble metals, 
such as Pd and Pt. and CoZrNb, and face centered cubic structure can be used, for example. 

[0014] The magneto-resistive effect component of this invention prepares the electrode for energizing a current on 
the ferromagnetic film at least to the switched connection film mentioned above. As an electrode, Cu, Ag, Au, 
aluminum, and these alloys are used, for example. An electrode may contact the ferromagnetic film directly and may 
be formed through the antiferromagnetic substance film. 

[0015] Since the magneto-resistive effect component of this invention possesses the switched connection film with 
which the big switched connection force is acquired as mentioned above, when it uses for the sensor for field 
detection, the magnetic head for playback, etc.. a big playback output Is obtained. 

[0016] In addition, in the magneto-resistive effect component of this invention, the switched connection force of the 
antiferromagnetic substance film and the ferromagnetic film is also applicable to magnetization fixing over the 
Barkhausen noise removal, artificial grid film, and spin bulb film in the ferromagnetic film etc. 
[0017] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
The switched connection film which has the structure shown in (fca^wing J was produced by forming membranes 
among a field in the condition of not heating the substrate, using example 1 RF magnetron sputtering equipment 
Specifically, the front face carried out sequential formation of the ferromagnetic film 2 of 4nm of thickness which 
has the presentation of CoQOFelO on the silicon on sapphire 1 which is C side, the interlayer 3 of Inm of thickness 
which it becomes from the ferromagnetic which has the presentation expressed with 90(Co0.9 FeO.l) M10. and the 
antiferromagnetic substance film 4 of 15nm of thickness which has the presentation of FeSOMnSO. As an alloying 
element M of an interlayer 3 Respectively B, aluminum, calcium, Sc. Cu, Sr. Rh, Pd. Ag, La, Ce. Pr, Yb, Ir, Pt, Au, Pb, 
LI. Ti. Rb, V. Zr. K. Cr. Nb. Mo, Ba. Nd. Eu, Ta, W. C. Zr, Cd, Mg. Y, Tc. Ru, Gd. Tb. Dy. Ho. Er, Tm, Lu, Hf. Re. Os, TI, 
Na, In, or Ga was used. 

[0018] About the obtained switched connection film, the crystal structure and Its orientation bearing were 
investigated according to the X diffraction. Consequently, the crystal structure is face centered cubic structure, and 
it was checked that it is the film which carried out orientation (111). 
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[0019] The magnetization cun/e a of the direction of an easy axis of the switched connection film obtained by 
drawing 2 (the direction of a field at the time of membrane formation) and the magnetization curve b of the direction 
of a hard axis are shown. In drayying 2 , the value of c is the exchange bias field (Hua) which shows the switched 
connection force. 

[0020] The value of the exchange bias field measured about the switched connection film which has not prepared 
each switched connection film which has the interlayer which added each alloying element M mentioned above, and 
an interlayer in drawing 3 is shown. As shown in this drawing, the switched connection film which has an interlayer is 
understood that the switched connection force is larger than the switched connection film which has not prepared 
the interlayer. 

[0021] The switched connection film which has the structure shown in drawin g 1 by the same approach as example 
2 example 1 was produced. In this example, the front face carried out sequential formation of the ferromagnetic film 

2 of 3nm of thickness which has the presentation of Co90Fe10 on the silicon on sapphire 1 which is C side, the 
interlayer 3 of 2nm of thickness which it becomes from the ferromagnetic which has the presentation expressed 
with 100(Co0.9 Fe0.1)-a Pda (a= 5, 10. 15. 20, 25. 30). and the antiferromagnetic substance film 4 of 15nm of 
thickness which has the presentation of Fe50Mn50. 

[0022] The relation of the addition a of Pd and exchange bias field in an interlayer is shown in drawing 4 . Drawing 4 
shows that the switched connection force increases in connection with the addition a of Pd increasing. 
[0023] The relation of the addition a of Pd and the lattice constant of an interiayer in an interlayer is shown in 
drajyving S . Drawing^ shows approaching the lattice constant of Fe50Mn50 whose lattice constant of an interlayer is 
the antiferromagnetic substance film in connection with the addition a of Pd increasing. 

[0024] The switched connection film which has the structure shown in drawing j6 by the same approach as example 

3 example 1 was produced. In this example on silicon on sapphire 1 The presentation of Co90Fe10 Ferromagnetic 
film 2 0 of 4nm of thickness which it has, [ CoO.9 ] The presentation expressed with Fe0.1 90Ta10 Sequential 
formation of the interlayer 1 1 of 1 .5nm of thickness which consists of a ferromagnetic which it has, the interlayer 1 2 
of 1.5nm of thickness which consists of a ferromagnetic which has the presentation expressed with 80(Co0.9 FeO.1) 
Ta20, and the antiferromagnetic substance film 4 of 15nm of thickness which has the presentation of Fe50Mn50 was 
carried out. 

[0025] The value of the exchange bias field of the switched connection film obtained by drawin g 3 by this example is 
written together. When a presentation uses as an interlayer the presentation modulation film which changes 
gradually like this example, it turns out that the big switched connection force is acquired. 

[0026] The switched connection film which has structure similar to drawing 1 by the same approach as example 4 
example 1 was produced. The ferromagnetic film 2 of 2nm of thickness which has the presentation of CoDOFelO on 
silicon on sapphire 1 in this example, and 100(Co0.9 Fe0.1)-a Nda It has the presentation expressed. Sequential 
formation of the interiayer 3 of 3nm of thickness which consists of a ferromagnetic continuously changed so that 
the Nd presentation a might be set to a= 20 by the a= 1 and antiferromagnetic substance film 4 side by the 
ferromagnetic film 2 side, and the antiferromagnetic substance film 4 of 15nm of thickness which has the 
presentation of Fe50Mn50 was carried out. 

[0027] The value of the exchange bias field of the switched connection film obtained by drawing 3 by this example is 
written together. When a presentation uses as an interlayer the presentation modulation film which changes 
continuously like this example, it turns out that the big switched connection force is acquired. 

[0028] The switched connection film which has the structure shown in drawing 1 by the same approach as example 
5 example 1 was produced. In this example, the front face carried out sequential formation of the ferromagnetic film 
2 of 4nm of thickness which has the presentation of nickel80Fe20 on the silicon on sapphire 1 which is C side, the 
interlayer 3 of Inm of thickness which it becomes from the ferromagnetic which has the presentation expressed 
with 90(nickel0.8 FeO.2) MIO. and the antiferromagnetic substance film 4 of 15nm of thickness which has the 
presentation of Fe50Mn50. As an alloying element M of an interiayer 3 Respectively B. aluminum, calcium, Sc, Cu. 
Sr. Rh. Pd. Ag. La. Ce. Pr. Yb. Ir. Pt. Au. Pb. Li. Ti. Rb, V. Zr. K. Cr. Nb. Mo. Ba. Nd. Eu. Ta. W. C, Zr. Cd. Mg. Y. Tc. 
Ru, Gd, Tb. Dy. Ho, Er. Tm. Lu. Hf. Re, Os, TI. Na, In. or Ga was used. 

[0029] The value of the exchange bias field measured about the switched connection film which has not prepared 
each switched connection film which has the interiayer which added each alloying element M mentioned above, and 
an interlayer in draw]ng_7 is shown. As shown in this drawing, the switched connection film which has an interiayer is 
understood that the switched connection force is larger than the switched connection film which has not prepared 
the interiayer. 

[0030] In example 6 this example, it was processed using the usual semi-conductor process, and the magneto- 
resistive effect component shown in drawing 8 was produced. On the thermal oxidation film 22 formed in silicon 
substrate 21 front face, after forming the Co83Pt17 hard film 23 of 40nm of thickness, the part was removed 
alternatively and, specifically, the thermal oxidation film 22 of a substrate was exposed partially. On it Co88Zr5 Nb7 
of lOnm of thickness The film 24. nickel80Fe20 film 25 of 2nm of thickness, the Co90Fe10 ferromagnetic film 26 of 
4nm of thickness, the Cu film 27 of 3nm of thickness, the Go90Fe10 ferromagnetic film 28 of 2nm of thickness. 90 
(CoO.9 FeO.1) PblO interlayer 29 of Inm of thickness. Sequential membrane formation of the Fe50Mn50 
antiferromagnetic-substance film 30 of 15nm of thickness and the Ti protective coat 31 of 20nm of thickness was 
carried out Furthermore, the Cu electrode 32 of 20 micrometers of thickness was formed and processed. 
[0031] In addition, after heat-treating in a field, the hard film 23 was magnetized, and the one direction anisotropy 
was given to association with the antiferromagnetic substance film 30. an interlayer 29. and the ferromagnetic film 
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28, and uniaxial anisotropy was given to the ferromagnetic film 26. The hard film 23 plays the role which makes the 
Co90Fe10 ferromagnetic film 26 single-domain-ize. 

[0032] The field was impressed to the obtained magneto-resistive effect component from the exterior, and the field 
responsibility was investigated. Consequently, the output by which it was stabilized more than the magneto-resistive 
effect component which used only the Co90Fe10 ferromagnetic film for the up magnetic layer, and the EQC was 
obtained. Moreover, generating of the Barkhausen noise accompanying domain wall displacement was not accepted. 
[0033] 

[Effect of the Invention] As explained in full detail above, the big switched connection force is acquired and it excels 
in the switched connection film of this invention also at thermal stability. Moreover, with the magneto-resistive 
effect component of this invention possessing such switched connection film, the stable output can be obtained 
over a long period of time, and a so-called size has the industrial value. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing an example of the switched connection film concerning this invention. 
[Drawin g 2] Drawing showing the magnetization curve of the switched connection film obtained in the example 1 of 
this invention. 

[Dr awin g 3] Drawing showing the value of an exchange bias field about the switched connection film obtained in the 
example 1 of this invention. 

tDrawing 4] Drawing showing the relation of the addition a of Pd and exchange bias field in an interlayer about the 
switched connection film obtained in the example 2 of this invention. 

[ Drawin g 5] Drawing showing the relation of the addition a of Pd and the lattice constant of an interlayer in an 
interlayer about the switched connection film obtained in the example 2 of this invention. 

[Drawing 6] The sectional view showing other examples of the switched connection film concerning this invention. 
[ Drawin g 7] Drawing showing the value of an exchange bias field about the switched connection film obtained in the 
example 5 of this invention. 

[Driawi.Qg. 8] The sectional view showing an example of the magneto-resistive effect component concerning this 
invention. 

[Description of Notations] 

I [ — Antiferromagnetic substance film. ] — Silicon on sapphire. 2 — The ferromagnetic film. 3 — An interlayer. 4 

II 12 [ — Co83Ptl7 hard film, ] — An interiayer. 21 — A silicon substrate, 22 — The thermal oxidation film, 23 24 
— Co88Zr5 Nb7 The film, 25 — nickel80Fe20 film, 26 — Co 90 Fe1 0 ferromagnetic film, 27 [ — The Fe50Mn50 
antiferromagnetic-substance film, 31 / — Ti protective coat, 32 / — Cu electrode. ] — Cu film, 28 — The 
Co90FelO ferromagnetic film, 29 — (GoO.9 FeO.1) 90PblO interlayer, 30 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Procedure revision] 

[Filing Date] March 29, Heisei 12 (2000. 3.29) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] The switched connection film, a magneto-resistive effect component, and a magneto- 
resistive effect head 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1] Ferromagnetic film which consists of at least one sort of elements chosen from the group which consists 
of Fe, Co, and nickel Structure which carried out the laminating of the antiferromagnetic substance film At least one 
sort of elements chosen from the group which is the switched connection film equipped with the above, and 
becomes the interface of the above-mentioned ferromagnetic film and the above-mentioned antiferromagnetic 
substance film from Fe. Co, and nickel, B, aluminum, calcium. Sc. Cu, Sr. Rh, Pd. Ag, La, Ce. Pr, Yb, Ir. Pt, Au. Pb. Li, 
Ti. Rb. V. Zr. K. Or. Nb. Mo. Ba. Nd. Eu, Ta, W. C. Zr. Cd. Mg. Y, Tc. Ru. Gd. Tb. Dy. Ho. It is characterized by making 
the interlayer which consists of a ferromagnetic containing at least one sort of elements chosen from the group 
which consists of Er, Tm. Lu, Hf, Re, Os, TI, Na, In, and Ga intervene. 

[Claim 2] The interlayer between which the interface of the above-mentioned ferromagnetic film and the above- 
mentioned antiferromagnetic substance film is made to be placed is the following general formula. 
(CoX FeY NiZ )100-a Ma 

(It is 0<=X<=1. 0<=Y<=1. 0<=Z<=1. X+Y+Z=l. and 0<=a<=50 here.) M B. aluminum, calcium. Sc. Cu, Sr. Rh. Pd. Ag. La. 
Ce. Pr. Yb. Ir. Pt. Au, Pb, Li. Ti. Rb. V. Zr. K. Cr. Nb. Mo. Ba. Nd. Eu. Ta. W. C. Zr. Cd. Mg. Y. Tc. Ru. Gd. Tb. Dy. they 
are at least one sort of elements chosen from the group which consists of Ho. Er. Tm. Lu. HfRe, and Os. TI, Na. In 
and Ga. 
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Switched connection film according to claim 1 which comes out and is characterized by what is expressed. 

[Claim 3] Switched connection film according to claim 1 characterized by the presentation of the above-mentioned 

interlayer changing continuously. 

[Claim 4] Switched connection film according to claim 1 characterized by the presentation of the above-mentioned 
interlayer changing gradually. 

[Claim 5] The magneto-resistive effect component characterized by providing the following. Ferromagnetic film 
which consists of at least one sort of elements chosen from the group which consists of Fe, Co, and nickel 
Antiferromagnetic substance film At least one sort of elements chosen from the group which it has the interlayer by 
which it is placed between the interfaces of the above-mentioned ferromagnetic film and the above-mentioned 
antiferromagnetic substance film, and the above-mentioned interlayer becomes from Fe. Co, and nickel B. aluminum, 
calcium, Sc, Cu, Sr, Rh. Pd, Ag. La, Ce, Pr. Yb, Ir, Pt. Au, Pb. Li, Ti, Rb, V, Zr, K, Cr, Nb, Mo, Ba. Nd, Eu, Ta, W, C, Zr, 
Cd, Mg, Y, Tc, Ru, Gd, Tb, Dy, Ho, The electrode which energizes a current on the switched connection film which 
consists of a ferromagnetic containing at least one sort of elements chosen from the group which consists of Er, 
Tm. Lu, Hf, Re, Os, Tl. Na, In, and Ga. and the ferromagnetic film which constitutes the above-mentioned switched 
connection film 

[Claim 6] The magneto-resistive effect component characterized by providing the following. At least one sort of 
elements chosen fi^om the group to which it has the ferromagnetic film, the non-magnetic-material film, the 
ferromagnetic film, an interlayer, and a cascade screen containing the antiferromagnetic substance film, and the 
antiferromagnetic substance film and ferromagnetic film which adjoin on both sides of the above-mentioned 
interlayer are carrying out switched connection, and which the above-mentioned interlayer becomes from Fe, Co, 
and nickel B. aluminum, calcium. Sc. Cu. Sr. Rh, Pd. Ag. La. Ce. Pr, Yb, Ir, Pt, Au, Pb, Li. Ti, Rb. V, Zr. K. Cr. Nb. Mo, 
Ba, Nd, Eu, Ta, W, C. Zr, Cd. Mg, Y. To. Ru, Gd, Tb, Dy, Ho. The electrode which consists of a ferromagnetic 
containing at least one sort of elements chosen from the group which consists of Er. Tm, Lu, Hf, Re. Os, TI, Na. In. 
and Ga. and energizes a current to said cascade screen 
[Claim 7] The above-mentioned interlayer is the following general formula. 
(CoX FeY NiZ )100-a Ma 

(It is 0<=X<=1, 0<=Y<=1. 0<=Z<=1, X+Y+Z=1, and 0<=a<=50 here.) M B, aluminum, calcium. Sc. Cu, Sr. Rh. Pd. Ag. La, 
Ce, Pr. Yb, Ir, Pt. Au, Pb, Li, Ti, Rb, V. Zr. K. Cr, Nb, Mo, Ba. Nd, Eu. Ta. W, C. Zr. Cd. Mg. Y. Tc. Ru. Gd, Tb. Dy. they 
are at least one sort of elements chosen from the group which consists of Ho, Er, Tm. Lu. HfRe. and Os, TI, Na. In 
and Ga. 

The magneto-resistive effect component according to claim 5 or 6 which comes out and is characterized by what is 
expressed. 

[Claim 8] The magneto— resistive effect component according to claim 5 or 6 characterized by the presentation of 
the above-mentioned interlayer changing continuously. 

[Claim 9] The magneto-resistive effect component according to claim 5 or 6 characterized by the presentation of 
the above-mentioned interlayer changing gradually. 

[Claim 1 0] The magneto-resistive effect component according to claim 5 or 6 characterized by the above- 
mentioned interlayer consisting of a ferromagnetic containing at least one sort of elements chosen from the group 
which consists of Pd, Cu, Pt, Au, and Ag. 

[Claim 11] It is the magneto-resistive effect component according to claim 6 which magnetization has fixed 
substantially the ferromagnetic film which carried out switched connection to the above-mentioned 
antiferromagnetic substance film, and is characterized by magnetization rotating the ferromagnetic film of another 
side by the external magnetic field. 

[Claim 12] Substrate The cascade screen containing the nonmagnetic membrane inserted between the 1st 
ferromagnetic film formed on the above-mentioned substrate, the 2nd ferromagnetic film, the above 1 st. and the 2nd 
ferromagnetic film, and the antiferromagnetic substance film formed on the ferromagnetic film of the above 1 st One 
pair of electrodes which energize a current to the above-mentioned cascade screen Are the magneto-resistive 
effect component equipped with the above, and an interlayer is prepared between the ferromagnetic film of the 
above 1st. and the above-mentioned antiferromagnetic substance film. The above-mentioned interlayer contains at 
least one sort of elements and at least one sort of alloying elements which are chosen from the group which 
consists of Co, Fe, and nickel and nickel, and the above-mentioned interlayer is characterized by having the 
operation which raises grid matching between the above-mentioned antiferromagnetic substance film and the 
ferromagnetic film of the above 1 st. 

[Claim 13] The magneto-resistive effect head characterized by claim 5 thru/or providing the magneto-resistive 
effect component of a publication 1 2 either. 
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